Mezoneuron is a genus segregated from Caesalpinia s.l. There are five species of Mezoneuron in New Caledonia, all of which are endemic to this island group. Full descriptions of the species are provided here, together with an identification key, a composite illustration, and distribution maps. Preliminary conservation assessments have been produced using distribution data from herbarium specimens in combination with knowledge of habitats and threats. These reveal a level of threat to each species ranging from Vulnerable to Critically Endangered. Three new combinations are proposed.
Introduction
The genus Mezoneuron Desfontaines (1818: 245) (orthographic variants Mezonevron, Mezoneurum: see note below) comprises c. 25-30 species, and has been considered by various authors either to be a subgenus of Caesalpinia Linnaeus (1753: 380) (Hattink 1974 , Larsen et al. 1980 , Hou 1996 , or a distinct genus (Prain 1892 , Lewis et al. 2005 .
In its broadest sense, the pantropical genus Caesalpinia comprises c. 140 spp., and contains 25 generic names in synonymy (Lewis 2005) . However, various studies have provided evidence demonstrating that Caesalpinia s.l. as thus circumscribed is polyphyletic (e.g. Lewis & Schrire 1995; Simpson et al. 2003; Gagnon et al. 2013) , and Lewis et al. in 2005 reinstated eight genera from within Caesalpinia s.l., one of which was Mezoneuron. The monophyly of Mezoneuron and five other of these genera has been supported in more recent studies, such as that of Gagnon et al. (2013) .
Mezoneuron is distinguished morphologically from Caesalpinia s.s., and from the other genera recently segregated from Caesalpinia s.l., by its laterally compressed, indehiscent fruits, which have a wing along the upper suture. The fruits of Caesalpinia s.s, and the genera segregated from within Caesalpinia s.l., by comparison, vary from being woody and dehiscent in Caesalpinia s.s., and otherwise inflated or laterally compressed, dehiscent or indehiscent, sometimes spiny, but always lacking the sutural wing.
The centre of diversity of Mezoneuron is South East Asia, with approximately 15 species distributed from China to Papua New Guinea and into Australia. In addition, there are two species in continental Africa, one endemic in Madagascar, one endemic in Hawaii, and five species endemic to New Caledonia. Fossils of Mezoneuron fruits have been found in North America and Europe, from formations of the middle Eocene, c.45 Mya, demonstrating that Mezoneuron was distinct from Caesalpinia by this time (Herendeen & Dilcher 1991 , Herendeen & Crane 1992 . There are no extant species of Mezoneuron in either of these regions.
The species of Mezoneuron are scrambling shrubs or lianas (or in the case of the Hawaiian endemic, M. kauaiense Hillebrand (1888: 110) , a small tree), with bipinnate leaves, and usually with recurved prickles on the stems and leaf rhachises. The flowers are usually yellow with red markings on the standard petal, or occasionally entirely pink to red (M. kauaiense, M. sumatranum (Roxburgh) Wight & Arnott ex Miquel (1855: 105) or white (M. hildebrandtii Vatke (1882: 338) ), varying in size from a few millimetres in length up to c. 3 cm. The fruits range in length from 2 to 20
The native vegetation of New Caledonia is subject to a number of threats, including clearing for cattle ranching, mining for minerals (including nickel, cobalt, chromium, and gold), fire, and competition from invasive species.
As a result of these threats, over 50% of the original vegetation of New Caledonia has disappeared since the arrival of humans on the island 3,500 years ago (Jaffré et al. 1998) . The threats to the native vegetation types are potential threats also to the species of Mezoneuron occurring within them, and within this context they are discussed here.
New Caledonia has a protected area network of 25 reserves, covering c. 2.7% of the total land area, or 52654 ha. However, 83% of the territory's threatened plant species do not occur in any protected area. The extremely rare sclerophyllous forest and the low to mid-elevation maquis vegetation types are almost totally unprotected (Jaffré et al. 1998) .
Only 5-6% of the remaining low to mid-elevation maquis is within protected areas, all of which are concentrated into the southern half of the main island. Of the 178 low or mid-altitude maquis plant species classified as threatened to some degree, only four are found in protected areas (Jaffré et al. 1998) . Maquis is affected by clearing, mining, and fires. According to Jaffré et al. (1998) , the reduction in area of maquis has not been as dramatic as that of the other vegetation types. However, the threats to this vegetation type are ongoing.
Tropical dry (sclerophyllous) forest is the most endangered vegetation type on New Caledonia, having been reduced to <2% of its original extent in part due to land clearance, cattle ranching, and fire (Bouchet et al. 1995) . These are continuous threats, particularly as the proportion of the remaining sclerophyllous forest in protected areas is very low, around 0.23% of the remaining area of that vegetation type (Jaffré et al. 1998) . There are only three designated nature reserves that protect tropical dry forest in New Caledonia: Ouen-Toro, Parc Forestier Michel Corbasson, and Lepredour (Jaffré et al. 1998) .
Evergreen moist forest (rainforest) is the least threatened of the native vegetation types, as it occupies 21% of the land area, and is reasonably well represented in protected areas (Jaffré et al. 1998) . However, this forest type has experienced considerable reduction from its original cover of c. 70% of the island. There is significant pressure for logging native trees, and frequent fires have converted some of this vegetation to maquis, posing a threat to some forest species and largely eliminating rainforest from iron crust soils (McCoy et al. 1999) 
Aims
The primary aim of this study is to provide a taxonomic revision of the species of Mezoneuron in New Caledonia, with full descriptions, a key, illustrations, and nomenclatural updates in the form of three new combinations. Preliminary conservation assessments are also provided, informed by knowledge of the habitat preferences of the species, and of threats to the vegetation types. The study also provides a brief discussion of the putative origins of Mezoneuron in New Caledonia in the context of the genus as a whole, and of the relationships of these species to Caesalpinia s.l., and to the putative sister genus Pterolobium R. Brown ex Wight & Arnott (1834: 283) , based on morphological and phylogenetic data. Pod dimensions cm 3.4-6.4 × 2-3.5 2.4-5.4 × 1.4-2.8 unknown unknown 4-5.6 × 1.7-2.6
Materials and Methods
Herbarium specimens from BRI, K, MO, NOU, NY, and P were studied (herbarium acronyms according to Thiers 2014) . Measurements and label data were taken from all specimens seen (listed in Appendix 1). Flowers were rehydrated in boiling water prior to measuring. Fieldwork was carried out in New Caledonia in July 2009, during which herbarium specimens were collected, and field observations were made.
Preliminary conservation assessments were based on Extent of Occurrence (EOO) and Area of Occupancy (AOO): EOO being the total extent of the range of the taxon (the area contained within the shortest continuous imaginary boundary which can be drawn to encompass all sites presently occupied by the taxon), whilst AOO is the area within the extent of occurrence which is actually occupied by the taxon. The records were derived from herbarium specimens, and the preliminary assessments carried out using the GEOcat online tool. Analysis of the habitat preferences of the species (information derived from specimen labels), in relation to known threats to these habitats, and knowledge of vegetation cover in New Caledonia (from current vegetation maps), has been carried out to provide better informed preliminary assessments.
It is noted that the herbarium specimens used in these analyses were in some cases collected several decades ago, or as far back as the mid 1800's, and we lack evidence of the continuing existence, or otherwise, of these populations, other than through interpretation of vegetation changes. If more information on current populations were available, the category of threat assigned may be different as a result, probably at a higher level (more threatened).
Key to the Species ( Scrambling shrub, becoming lianescent, to c. 5 m. Stems with scattered small recurved prickles, older stems with corky spine-tipped tubercles, sparsely to moderately whitish to ferruginous tomentose. Stipules semi-caducous, triangular, 0.5-2 × 0.5-2 mm, glabrous to densely tomentose. Leaves bipinnate, rhachis unarmed (especially older leaves), or with small recurved prickles in pairs at the pinna insertion points, and sometimes scattered on the internodes; pinnae (4-) 5-11 opposite pairs, paripinnate; leaflets opposite, sometimes subopposite on lower parts of pinna, (3-) 5-15 pairs per pinna; petioles 2-7.5 cm; rhachis (6-) 9-25 cm; pinnae (2-) 3-7.5 (-9) cm; leaf rhachis and pinna rhachis glabrous or sparsely to moderately tomentose with whitish to ferruginous hairs. Leaflets oblong, strongly oblique at base, apex obtuse to slightly emarginate; terminal leaflets 0.7-2.2 × 0.4-1.2 (-1.7) cm; median laterals 1-2.3 × 0.4-1.5 cm; midvein usually excentric, slightly diagonal, impressed above, slightly raised below, secondary veins reticulate, anastomosing, faintly to clearly visible; glabrous on both surfaces, or sometimes with few ferruginous hairs on lower midvein, on upper or lower surface. Inflorescence a panicle, usually few-branched, axillary or terminal, 9-20 cm long, glabrous, or very sparsely, occasionally densely, white to ferruginous tomentose on the axes, hairs sometimes only at pedicel insertion points. Pedicels 2-8 mm, articulated 1-2 mm below calyx. Bracts sometimes singly at base of racemes, triangular, 1-2 × 0.5 mm, moderately to densely orange tomentose; bracteoles singly at base of pedicels, caducous, 1-1.5 × 0.5-1 mm, lanceolate to elliptic, apex acute, inrolled, sparsely to moderately ferruginous tomentose. Hypanthium c. 1mm deep, usually glabrous, occasionally moderately ferruginous tomentose; lower calyx lobe c. 5 × 3 mm, other lobes c. 4 × 2 mm, all glabrous. Median petal (3-) 4-6 × 2-2.5 mm, with a circular patch of dense, dark ferruginous hairs on inner surface where claw and blade meet, and hairs on margins of claw, outer surface glabrous; upper lateral petals 4-5 × 2-2.5 mm; lower laterals 4-5 × 2-3 mm; all laterals with blade glabrous, claw very sparsely ferruginous tomentose on inner surface. Stamens 10, filaments 3-6 mm long, densely ferruginous tomentose on lower half. Ovary 1-1.5 mm long, densely ferruginous pubescent, style 2-3 mm, glabrous, or ferruginous pubescent on the lower to half of length or less; stigma funnel-shaped, the rim fimbriate. Fruit (3.4-) 4.2-6.4 × 2-3.5 cm, wing 3-5 mm, extending along upper ⅔ to whole fruit length, fruit surface glabrescent, sometimes with a few hairs at the base and on the margins. Seeds 1 per fruit, circular, flattened, 1-1.1 cm diameter, brown, smooth. ( Category assigned:-Endangered Rationale:-This species, which grows in both wet forest and maquis, can be considered to be Endangered due to the small AOO, low number (c. 6) of known populations, and the continuing threats to its habitat of wet forest or maquis. Threats include logging, clearing, mining, and fires. Scrambling shrub to c. 6m. Stems unarmed, or with scattered recurved prickles, glabrous to very sparsely to moderately whitish to ferruginous tomentose. Stipules semi-caducous, triangular, c. 1-2 × 0.5 mm, moderately tomentose, or on margins only. Leaves bipinnate, rhachis unarmed or with recurved prickles in pairs at pinna insertion points, and scattered on the internodes (particularly on younger leaves); pinnae 1-6 opposite pairs, paripinnate; leaflets opposite to subopposite, 1-6 pairs per pinna; petioles 1.8-8.5 cm; rhachis (1.5-) 5.4-25 (-28.8) cm; pinnae (0.8-) 2.4-7 cm. Leaflet shape variable, with irregular margin, elliptic to orbicular, base oblique, apex obtuse or rounded to slightly emarginate, margin inrolled; terminal leaflets (1.2-) 1.5-3.6 (-4.3) × 0.8-2.5 (-3.3) cm; median laterals (1.1-) 1.6-3.4 × 0.8-2.6 cm; secondary veins reticulate, anastomosing, slightly impressed above and raised below; both surfaces glabrous to sparsely, occasionally moderately, tomentose, with somewhat appressed, whitish to ferruginous hairs. Inflorescence a panicle, often few-branched, axillary or terminal, flowers spaced up to 6 mm apart, 8-30 cm long, glabrous or sparsely to densely ferruginous tomentose. Pedicels 2-7 mm, articulated c. 1-2 mm below calyx, sparsely to moderately (densely when very young) ferruginous tomentose. Bracts sometimes singly at base of racemes, triangular, c. 0.5-1 × 0.5 mm, partially tomentose; bracteoles at base of pedicels, 1.5-4 × 0.5-1 mm, linear or lanceolate, acute, sparsely to densely ferruginous tomentose. Hypanthium c. 1 mm deep, glabrous or sparsely to moderately ferruginous tomentose, or hairs on margins only; lower calyx lobe 4-6 × 2-3 mm; other lobes 3-6 × 2-3 mm, glabrous or sparsely to moderately ferruginous tomentose. Median petal 3-6 × 1.5-3 mm, with a patch of translucent or ferruginous hair on inner surface where blade and claw meet, and hairs on margins of claw, outer surface glabrous; upper lateral petals 3-6 × 1.5-2 mm; lower laterals 3-6 × 1.5-2 mm; all laterals with blade glabrous, claw very sparsely ferruginous tomentose on inner surface. Stamens 10, (2-) 3-6 mm, filaments flattened, sparsely to densely tomentose, with long, translucent or whitish to ferruginous hairs on the lower half of the inner face or both faces. Ovary 2-3 mm long, glabrous, or densely pubescent with translucent, whitish, or ferruginous hairs, style 3-5 mm, very sparsely pubescent on lower half; stigma funnel shaped, the rim fimbriate. Category assigned:-Endangered Rationale:-M. montrouzieri occurs in maquis on ultramaphic or non ultramaphic soil, and in sclerophyllous forest (non ultramaphic soil). (Table 2) Several of the herbarium specimen records are located in areas that are now savanna or secondary thicket. According to the maps of Jaffré et al. (1998) , at least some of these are in areas that were formerly vegetated with sclerophyllous forest. Precise information regarding the pattern of forest loss over time is not available, so we are unable to confirm that the specimens were collected in this habitat. However, some of the specimen label data do indicate that the vegetation was indeed sclerophyllous forest at the time of collection (Table 2 ). For example, specimen Veillon 7298, according to the label, was collected in 'fourre sclerophylle secondaire, substrat calcaire', Cap Goulvain, Bourail, in 1990. The map of Jaffré et al. (1998) indicates that this area was formerly an area of sclerophyllous forest, whereas the map here provided (adapted from Jaffré et al. 2012) , shows the current vegetation of this area to be savanna or secondary thicket. Mezoneuron montrouzieri can be considered as Endangered under IUCN criteria, as although it is fairly widely distributed over the islands, represented by a moderate number of populations, and found in two vegetation types, maquis and sclerophyllous forest, on both ultramaphic and non ultramaphic soil, these habitat types are the two most threatened in New Caledonia (Jaffré et al. 1998) . Both habitats are subject to damage through clearing, mining activities, and fires, and sclerophyllous forest in particular is highly threatened. Moreover, both habitat types are poorly represented within protected areas.
Nomenclatural Notes:-The sheet containing the lectotype bears two specimens, Deplanche 338, and Deplanche 340, one in flower and one in fruit. Although no information is given on the sheet as to which specimen relates to which collector number, separate sheets of Deplanche 340 held at NY and P are fruiting specimens. It is highly probable, therefore, that the fruiting specimen of sheet 338/ 340 is specimen no. 340, and the flowering one no. 338. The flowering specimen is selected as the lectotype on the basis of being housed in the institution at which the author was based, and there being known duplicates at three additional institutions (K, L, NY), and upon it being a flowering specimen, which is more taxonomically informative than the fruiting specimen.
Regarding the species epithet 'deverdiana', the correct spelling for this name should be 'deverdianum', as it is an adjectival epithet based on a geographical location, and the ending should therefore agree with the genus ending.
The specimen Deplanche 558 may be incorrectly numbered, on the basis that the number on the specimen label has been crossed out by an unknown individual.
Note on the taxonomy of M. montrouzieri and M. deverdiana
As circumscribed here, M. montrouzieri includes the specimens previously designated as a distinct species, M. deverdianum. There is a range of morphological variation represented within M. montrouzieri as it is defined here, in leaf morphology (pinnae number and leaflet number), and in the ovary indumentum, which is either densely hairy or glabrous. This variation renders definition of two distinct entities problematic. It is worth noting that variation in both of these character states within a single taxon is not uncommon in the Caesalpinioideae: Lewis (1994) noted with regard to Caesalpinia s.l. (as then circumscribed), that "leaflet size and shape vary greatly both between and within species...sometimes leaflet size varies greatly on a single terminal branchlet of one plant...". Futhermore, evidence to suggest the conspecific nature of these specimens is that individuals with either a glabrous or hairy ovary, but which are otherwise morphologically indistinguishable, have been found occurring together in the same locality, Tinip, between 1969 and 2009. It is also notable that this species, as here delimited, occurs on both ultramaphic and non-ultramaphic soil, being therefore facultative with relation to ultramaphic substrate, as opposed to obligate, meaning that the plant will grow well on ultramaphic soil, without having a specific requirement for any of the edaphic or physical qualities of the substrate (Brooks 1987) . According to Pillon et al. 2009 , species occurring on both ultramaphic and non-ultramaphic soil are not uncommon. For example two of the 13 species of the genus Geissois Labillardière (1825: 50) (Cunoniaceae) occur on both ultramaphic and non-ultramaphic soils (Pillon et al. 2014) . Pillon et al. (2009) also noted that some species having a broad soil tolerance within the Cunoniaceae were complex and taxonomically challenging; this situation reflects the one discussed here. However, it is also noted by Pillon et al. (2009) that increasing molecular evidence suggests that there may be a greater number of cryptic taxa (defined as two or more distinct species that are erroneously classified under one species name [Bickford et al. 2007] ), in New Caledonia than previously thought, and that these taxa may display greater fidelity to substrates than previously thought. The number of species understood to be broadly soil tolerant may decline as further data comes to light.
No correlation was found between the different character states described within this species, and geological and ecological variations. The reticulate nature of these parameters is outlined in Table 2 .
Mezoneuron ouenensis (Guillaumin) Shrub, 1-2 m. Stems without recurved prickles, glabrous. Stipules unknown. Leaves bipinnate, unarmed, all parts glabrous; pinnae 2-3 opposite pairs, paripinnate; leaflets opposite, 1-2 pairs per pinna; petioles 2.5-3.5 cm; rhachis 6.5-7.5 cm; pinnae 1.5-3.8 cm. Leaflets orbicular to obovate, base oblique, apex rounded; 3.3-5 × 2.7-4 cm; secondary veins anastomosing, visible on both surfaces. Inflorescence an axillary raceme, c. 7 cm long, all parts glabrous. Pedicels 8-10 mm, not articulated. Bract at base of pedicel 2-3 mm long, lanceolate. Hypanthium c. 3mm deep, glabrous, lower calyx lobe c. 9 × 3 mm, other lobes c. 6-7 × 3 mm, glabrous. Median petal size unknown, lateral petals c. 11-13 mm long. Stamens 10, c. 12-15 mm long, glabrous; ovary not seen. Fruit unknown. (Figure 2 ) Distribution:-Endemic to New Caledonia. Known only from the type specimen, collected on Ile Ouen (South Province). (Figure 7 )
Habitat and Ecology:-The edge of a stream. Vegetation not stated on specimen label, inferred to be maquis on ultramaphic substrate, as this is the only native vegetation type on Ile Ouen.
Phenology:-Unknown. Preliminary Conservation Assessment:-Category assigned:-Critically Endangered Rationale:-M. ouenensis is determined here as Critically Endangered, as it is known only from a single specimen, collected in 1868. Ile Ouen, the type locality, is a small island (c. 8.7 × 7.2 km), which is inhabited and has been subject to anthropogenic disturbance that may have destroyed the population from which the type specimen was derived. There are very few herbarium collections from this island, particularly from recent years. This could indicate either that there is little of interest to collect on the island, which could be a result of destruction of the vegetation, or simply that the island is seldom visited by collectors. A survey of the island is required to verify this assessment. Liana to 5m. Stems apparently unarmed; sparsely to moderately whitish to ferruginous tomentose. Stipules semi-caducous, triangular, 1-1.5 × 0.5 mm, sparsely tomentose. Leaves bipinnate, rhachis unarmed or with recurved prickles in pairs at pinna insertion points, and sometimes scattered on the internodes, sparsely to densely whitish or ferruginous tomentose; pinnae 4-6 opposite pairs, paripinnate; leaflets opposite, 2-5 pairs per pinna; petiole 4.3-14 cm; rhachis 14.5-25.5 cm; pinnae 4.8-10 cm. Leaflets elliptic to obovate, oblique at base, obtuse to slightly emarginate at apex; terminal leaflets 3.2-5.1 × 2-3.3 cm; median laterals 2.8-5.1 × 1.8-3 cm; secondary veins reticulate, anastomosing, clearly visible on both surfaces; glabrous above, or with few whitish to ferruginous hairs on lower midvein, below glabrous or glabrate, with sparse hairs on petiole and midvein, or sparsely appressed hairy, denser on midvein. Inflorescence an axillary, supraaxillary, or terminal, raceme or few to many-branched panicle, congested, the flowers spaced c. 2-3 mm apart, 12-18.5 cm long, sparsely to densely ferruginous tomentose on peduncle and pedicels. Pedicels 2-3 mm, not articulated. Bracts sometimes singly at base of racemes, triangular, c. 1 × 0.5 mm, moderately to densely tomentose; bracteoles at base of pedicels, 3 × 0.5-1 mm, linear, inrolled, moderately to densely ferruginous tomentose. Hypanthium c. 2 mm deep, sparsely to moderately ferruginous tomentose; lower calyx lobe c. 5 × 2 mm, sparsely ferruginous tomentose, other lobes c. 4 × 2 mm, glabrous or with very few hairs, slightly ciliate on the margins. Median petal 6 × 2.5-3 mm, with a patch or band of ferruginous hairs on inner surface of claw, outer surface glabrous; upper lateral petals 6-7 × 2.5 mm, lower laterals 6-7 × 2.5 mm; all laterals with blade glabrous, claw very sparsely ferruginous tomentose on inner surface or both surfaces very sparsely puberulous. Stamens 10, filaments 6-8 mm, ferruginous tomentose on lower ⅓. Ovary 3-4 mm, densely ferruginous tomentose, style 4-10 mm, moderately ferruginous pubescent along most or all of its length; stigma funnel-shaped, the rim fimbriate. Fruit unknown. (Figure 2) Distribution:-Endemic to New Caledonia. Lifou (Îles Loyauté); Grand Terre, North and South Province, Western side. (Figure 8 ) Habitat and Ecology:-Wet forest (Appendix 2), on non-ultramaphic soil (collections McPherson 2089 , Daniker 2390 . The species may also occur in sclerophyllous forest, according to the localities of some specimens collected in areas that appear to have been formerly vegetated with sclerophyllous forest (Jaffré et al. 1998) . Due to the imprecise nature of the locality information available, however, it is not possible to confidently establish the vegetation type from which some of the specimens were collected (McKee 26003, Cribs 982, Gervais s.n.) . Elevation 100-800 m.
Phenology:-Flowering October to November, fruiting time unknown.
Preliminary Conservation Assessment:-Extent of Occurrence 16,020.691 km 2 = VU, Area of Occupancy 16.00 km 2 = EN Category assigned:-Critically Endangered Rationale:-M. rubiginosum occurs in wet forest on non-ultramaphic soil. It may also occur in sclerophyllous forest, but this cannot be determined with certainty on the basis of the data available.
The specimens available at the time of study were collected between 1886 and 1972 (and date unknown). There has been an ongoing decline in the area of cover of both wet and sclerophyllous forest between the early records, and the present day, and at some of the collection localities the forest appears to have been replaced by savannas and secondary thicket. The assessment generated for this species by GeoCAT based on AOO is EN (Endangered), and based on EOO alone the rating is VU. However, the EOO measurement is somewhat biased by the single specimen collected from the Îles Loyauté, without which it would be EN. On further analysis, taking into account the age of the known specimens, and the depleted forest cover in some of the specimen localities, it appears highly probable that the total number of individuals still in existence is lower than inferred from the AOO and EOO, and that some of the populations have been negatively impacted, or destroyed. On this basis, we conclude that this species is in danger of extinction, and may be appropriately assigned the category CR (Critically Endangered).
Nomenclatural Notes:-The lectotype was selected for being the syntype that most closely corresponds to the species description. (Clark, R.P. 132) Liana to 20 m or more. Stems unarmed, or with scattered recurved prickles, glabrous or sparsely to densely ferruginous tomentose. Stipules semi-caducous, triangular, 0.5-1 × 0.5-1 mm, subglabrous to sparsely tomentose. Leaves bipinnate, rhachis unarmed, or with recurved prickles up to 5 mm in length, in pairs at pinna insertion points and scattered on the internodes, sparsely to moderately ferruginous tomentose; pinnae (2-) 3-7 (-8) opposite pairs; paripinnate; leaflets opposite, (3-) 4-8 (-14) pairs per pinna; petiole 2-5.5 (-8) cm; rhachis (3-) 5-23 cm; pinnae 2.8-12.7 cm, sparsely to moderately ferruginous tomentose, occasionally with scattered recurved prickles on the rhachis. Leaflets elliptic to rhomboid, strongly oblique at base, apex obtuse to slightly emarginate; terminal leaflets 2-4.7 × 0.6-3.1 cm; median laterals 1.8-4.4 × 0.6-2.3 cm; secondary veins reticulate, anastomosing, clearly visible on both surfaces, or indistinct on upper surface; upper surface usually glossy, glabrous, or sometimes with a few hairs at the base or along the basal part of the margins; lower surface glabrous, with sometimes a few hairs at the base or along the basal part of the margins. Inflorescence a raceme or panicle, axillary, supra-axillary or terminal, 13-31 cm long, glabrous, or sparsely to moderately ferruginous tomentose on all parts, occasionally a few recurved prickles on the lower axis. Pedicels 3-10 mm, not articulated, glabrous to densely ferruginous tomentose. Bracts sometimes singly at base of racemes, triangular, 0.5-2 × 0.5-1 mm, subglabrous to sparsely tomentose; bracteoles at base of pedicel, usually caducous, 1-1.5 × 0.5-1 mm, lanceolate, inrolled, sparsely to moderately orange pubescent, or ciliate only along margin, sometimes glabrescent. Hypanthium 1-2 mm deep, glabrous, lower calyx lobe c. 8 × 3-4 mm, other lobes c. 6 × 3-4 mm, all lobes glabrous or with ciliate margins. Median petal 4-6 × 1.5-3 mm, with a circular patch of dense, dark ferruginous hairs on inner surface where claw and blade meet, and on margins of claw, outer surface glabrous; upper lateral petals (4-) 5-8 × 1.5-3 mm; lower laterals (4-) 5-8 × 1.5-4 mm; all laterals with blade glabrous, claw very sparsely ferruginous tomentose on inner surface. Stamens 10, filaments 5-11 mm long, lower ⅓ to ½ with long translucent or ferruginous tomentose hairs. Ovary 3-4 mm long, glabrous, style 5-7 mm, sparsely to moderately pale translucent or ferruginous tomentose on lower half, sometimes thickened towards apex; stigma funnel-shaped, the rim fimbriate. Fruit glabrous, 4-5.6 × 1.7-2.6 cm, wing 4-6 mm wide. Seeds 1 per fruit. (Figure 2, Figure 9 ) Habitat and Ecology:-Dense wet forest (Appendix 2), on ultramaphic and non-ultramaphic (volcanosedimentary) soil. Elevation 100-800 m.
Phenology:-Flowering July to January, fruiting December to February Preliminary Conservation Assessment:-Extent of Occurrence 10,382.55 km 2 = VU, Area of Occupancy 84.00 km 2 = EN Category assigned:-Vulnerable Rationale:-M. schlechteri occurs in wet forest. It can be considered as Vulnerable as it is found in a number of localities throughout the island, and its habitat, although subject to the threats discussed in the introductory text (primarily logging), is not thought to be in immediate danger of widespread destruction throughout the island.
Nomenclatural Notes:-The author of the name, H. Harms, was based in Berlin herbarium (B), and no duplicate of the type is available from this institution (if one existed, it is likely that it was destroyed). The specimen at M is designated here as the lectotype, as this herbarium is in the country in which the author was based, and it is therefore more likely to have been seen by him. It is also taxonomically informative, bearing flowers and leaves.
Note on Anatomy of Mezoneuron
A widespread morphological feature within Mezoneuron, including the species from New Caledonia, is the presence of subepidermal idioblasts in a range of morphological structures. Idioblasts are defined as cells that differ from the surrounding cells in shape, size or function (Beentje 2010) , and they have a range of potential functions. Enlarged isolated subepidermal secretory cells (a type of idioblast) embedded in tissue of the petals and/ or sepals occur in a number of species of Caesalpinia s.l. (Rudall et al. 1994) . These occur in the leaves (Fig. 2 (a) , detail), flowers, and/or fruits of the species of Mezoneuron in New Caledonia, and are often very densely arranged. They merit further study in this group, and may prove to be a significant taxonomic character.
Discussion

Taxonomy and Conservation Status of Mezoneuron in New Caledonia
Up to six species of Mezoneuron have been recorded in New Caledonia, three of which were originally described within the genus Mezoneuron, and the remaining three in Caesalpinia. The species of Mezoneuron in New Caledonia are notably morphologically homogeneous, particularly in their flowers and fruit, although the little-known M. ouenensis differs by having markedly larger flowers than the other species. Of the three species lacking combinations in Mezoneuron, one, M. schlechteri, bears fruit with the characteristic wing, and can be placed with confidence in this genus. Although the fruit of the other two species, M. rubiginosum and M. ouenensis are not known, it is probable that these belong to the genus Mezoneuron because the vegetative and floral morphology is congruent. It is noted, however, that the floral morphology of M. ouenensis also allows for the possibility that this species may be better placed within one of the other generic segregates of Caesalpinia s.l.. A few widespread species of Caesalpinia s.l. are known to occur in New Caledonia (Caesalpinia crista Linnaeus (1753: 380) , Caesalpinia decapetala (Roth) Alston), Guilandina bonduc Linnaeus (syn. Caesalpinia bonduc (L.) Roxburgh), but no endemics are known. We cannot in the absence of available fruit, or molecular sampling, definitively place M. ouenensis in any one of the segregate genera of Caesalpinia s.l., but here place it within Mezoneuron on the basis of biogeographical and morphological features.
The close morphological similarity between the species of Mezoneuron in New Caledonia described here may be indicative of incipient sympatric speciation, particularly in the case of the M. montrouzieri complex, which may contain cryptic species. It has been suggested that other groups of New Caledonian plants may harbour cryptic species due to adaptive radiation to different soil types, such as ultramaphic vs. non-ultramaphic soils (Pillon et al. 2009; Pillon et al. 2014 ). This contrasts with other known examples of cryptic species in the Caesalpinia group, such as in the Caesalpinia hintonii Sandwith (1937: 303) complex (Sotuyo et al. 2007) and Arquita grandiflora Gagnon et al. (Gagnon et al. 2015, in press) , which are thought to have arisen through vicariance due to mountain uplift, followed by low selective divergence of lineages.
Another possible explanation for the morphological complexity within M. montrouzieri is that there are two distinct species which are undergoing hybridisation. The specimens found in the locality of Tinip in particular, which exhibit characters of both the traditionally recognised species M. montrouzieri and M. deverdiana (ovary hairy or glabrous, intermediate number of pinnae and leaflets), may be evidence of hybridisation. The floral homogeneity within the species of Mezoneuron in New Caledonia is suggestive of shared pollinators, which, as well as probably indicating close evolutionary relationships, could facilitate hybridisation between taxa. This species complex represents an ideal candidate for a population level genetic study as the apparently plastic morphology of the group is difficult to analyse.
It is possible that further studies may demonstrate that the M. montrouzieri complex in fact contains two species, with the specimens formerly identified as M. deverdiana forming a distinct taxon. In this scenario, this taxon would be classified as highly threatened, probably Critically Endangered, due to the small number of populations and their size. In addition to a molecular study, further investigation of all of the New Caledonian species of Mezoneuron in situ could help to elucidate the species relationships, and provide sufficient data with which to produce full conservation assessments.
Taxonomy of New Caledonian Mezoneuron in an evolutionary context
The species of Mezoneuron endemic to New Caledonia share the synapomorphy of a relatively small (2.5-6.5 × 1.5-3.5 cm), single-seeded fruit with a narrow wing (2-5 mm) (Figure 2, 6, 11) , compared with the fruits of the remainder of the genus, which are significantly larger (to c. 20 × 6 cm), usually multi-seeded, and with a broader wing (to c. 18 mm). The fruit type of the New Caledonian species is shared with the Australian endemic species M. brachycarpum Bentham (1864: 278) and C. traceyi Pedley (1997: 99) and subendemic (Australia and New Guinea) Caesalpinia erythrocarpa Pedley (1997: 98) (Figure 11 ). Although lacking combinations in Mezoneuron, these latter two species can be assigned with confidence to Mezoneuron according to their fruit, vegetative, and floral morphology. A fourth Australian endemic, Caesalpinia nitens (F. Mueller ex Bentham) Pedley (1997: 99) is here considered part of this group on the basis of the vegetative and floral morphology, although the fruit is unknown. A more widespread species, Mezoneuron scortechinii F. Mueller (1882: 73) , occurring in Australia, has a similar fruit type to the Australian (sub)endemics, albeit more ligneous.
The similarity between the fruit of the New Caledonian and Australian species of Mezoneuron appears to be indicative of a common ancestor. This hypothesis is supported by the findings of Gagnon et al. (2013) , which show, although with weak support, one of the species of Mezoneuron from New Caledonia (M. montrouzieri) forming a clade with three of the (sub)endemic Australian species, including C. nitens (Figure 11 ).
The study of Gagnon et al. (2013) shows Pterolobium stellatum (Forsskål ) Brenan (1954: 425) , in a clade sister to the clade containing Mezoneuron (Figure 11 ). This seems to indicate that the winged fruit may have originated in a common ancestor to Pterolobium and Mezoneuron, and have subsequently diverged into the two forms, samaroid and non-samaroid.
A probable hypothesis is that Mezoneuron arrived in New Caledonia relatively recently in its evolutionary history. The fossil record shows that Mezoneuron was extant in North America and Europe in the middle Eocene, c.45 Mya (Herendeen & Dilcher 1991 , Herendeen & Crane 1992 . Like other legumes, it may have dispersed eastwards from North America along the Tethys Seaway, a seasonally dry to arid tropical belt that became Tethyan-wide during the Tertiary period, 65-2 Mya (Schrire et al. 2005) . As it dispersed eastwards from North America, Mezoneuron is likely to have established first in Africa and then South East Asia. A putative relatively recent establishment of Mezoneuron in New Caledonia could go some way to explaining the morphological similarity between the species. This hypothesis merits further investigation.
To further elucidate the species limits and relationships within Mezoneuron, and its relationship to other genera, a wider molecular analysis of the taxa is necessary. Understanding of the M. montrouzieri complex, in particular, could benefit from a molecular study.
Conservation of Mezoneuron in New Caledonia
As described in the preliminary conservation assessments carried out here, all species of Mezoneuron in New Caledonia are threatened to some degree: M. schlechteri is considered Vulnerable, M. baudouinii and M. montrouzieri as Endangered, and M. ouenensis and M. rubiginosum as Critically Endangered. Few of the localities of Mezoneuron species are in protected areas: according to the locality data, M. baudouinii may occur in the protected areas of Thy, Mt. Mou, and Yaté, and M. schlechteri in the protected areas of Rivière Bleu, Thy, Mt. Panié, and Yaté (Jaffré et al. 1998) . The known localities of M. montrouzieri, M. ouenensis, or M. rubiginosum do not correspond to any protected areas. To safeguard the future of all species of Mezoneuron in New Caledonia, efforts should be made to create new protected areas, or extend existing ones, to encompass the species. This is particularly true in the cases of M. montrouzieri, and M. ouenensis, which are found in maquis or sclerophyllous forest, the two most threatened vegetation types in New Caledonia (Jaffré et al. 1998) . M. baudouinii and M. rubiginosum, although occurring in the less threatened rainforest vegetation, are represented by few known populations, and therefore also merit greater protection than they currently receive.
